The zebrafish: an emerging animal model for investigating the hypothalamic regulation of reproduction.
Gonadotropin-releasing hormone (GnRH) neurons have a pivotal role in the physiological functions of hypotahlamic-pituitary-gonadal (HPG) axis. The pulsatile releasing of GnRH hormone into the hypophyseal portal circulation at the median eminence represent the first domino in the HPG cascade of events that regulate the development, fertility and aging in all vertebrates. These neurons principally originate in the olfactory placode and migrate during early embryonal stages into the hypothalamus. Alterations in developmental processes or in the releasing of GnRH hormone lead to a rare and complex disorder of the reproductive axis called congenital hypogonadotropic hypogonadism (CHH). Genetic screening of human patients and the use of model systems have led to the identification of several genes involved in the CHH pathogenesis underlying its oligogenic nature. Nevertheless CHH remains, for a large cohort of patients, idiopathic and GnRH neurogenesis processes not fully understood. This is due to intrinsic difficulties that exist in the analysis of earliest embryonic developmental stages and in the methodologies developed to study the CHH-causing genes. In this regard, zebrafish embryos, on account of its external fertilization and development, allow a real-time analysis that could overcome some of the above mentioned limitations. Moreover, the recent availability of several transgenic zebrafish reporter lines makes it an excellent model for the study of the oligogenic mechanisms leading to CHH.